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SUMMARY 
1. Determinations of calcium and phosphorus contents were made 
on 52 samples of cheddar cheese, 27 samples of swiss type cheese, 
9 samples of edam cheese, 7 samples of blue veined cheese, 6 sam-
ples of cottage cheese and 3 samples of cream cheese; from these 
the Ca/P ratios were calculated. The mean values on a dry basis 
are presented in table 7 and the detailed values, including water 
content, in tables 1 to 6, inclusive. Values of six miscellaneous 
. cheeses are given in table 8. 
2. The differences in the mean calcium and phosphorus contents 
and mean Ca/P ratios in cheddar cheese from Iowa, Wisconsin and 
New York are only such as might well be attributed to sampling 
variation. In the group consisting of pasteurized milk, swiss type 
cheese from Iowa; pasteurized milk, swiss type cheese from, states 
other than Iowa; and regular swiss cheese from Wisconsin, the 
regular swiss cheese tended to be higher in calcium and in phos-
phorus than the pasteurized milk, swiss type cheese. 
3. The mean calcium and phosphorus contents of swiss type and 
edam cheeses were higher than the .values for the other cheeses, 
those of cheddar cheese were next high and those of blue veined 
cheese were conspicuously lower. ·The mean calcium . content of 
,both cottage and cream cheeses was lower than that of blue veined 
cheese; the mean phosphorus content of cottage cheese was higher 
than that of blue veined cheese while that of cream cheese was 
lower. . . 
4. The differences in mean calcium and phosphorus contents in 
the various types of cheeses are in general agreement with what 
would be expected from the differences in manufacturing proce-
dures, especially in the varied opportunities for acid development. 
The differences in calcium contents were definitely greater than the 
differences in phosphorus contents. 
5. In general, no definite relationship could be detected between 
the calcium or phosphorus contents or Ca/P ratios and the flavors 
of cheese of a given type. 
Bacteriology of Cheese 
VII. Calcium and Phosphorus Contents of Vadous 
Cheeses, Including Relationship to Bacterial 
Action in the Manufacturing Procedures1 
By H. J. ZAHRNDT; C. B. LANE AND B .. W. HAMMER 
Microorganisms play an important role in the changes that go 
on in the manufacture and ripening of various cheeses. Some of 
the changes brought about by organisms are closely related to flavor 
development, and the differences in such. changes in the various 
types of cheeses largely explain the differences in the flavors. Other 
changes that occur during the making of cheeses are related to 
losses, in the whey, of constituents of the original milk that may be 
important from the nutritional standpoint. They are influenced 
by variations in the manufacturing procedures, especially variations 
in the acidities developed by bacteria at different stages in the man-
ufacture. 
The studies at the Iowa Agricultural Experiment Station on 'the 
bacteriology of various cheeses have included determinations of the 
calcium and phosphorus contents and calculations of the calciuml 
phosphorus (Ca/P) ratios; the objectives were as follows: 
a. To determine the variations in calcium and phosphorus con-
tents and CalP ratios of cheddar cheese from various sources 
and particularly whether there are significant differences2 in 
the values for cheese from various sources. 
b. To determine the variations in calcium and phosphorus con-
tents and CalP ratios of pasteurized milk, swiss type cheese 
from various sources and also of regular swiss cheese, and 
particularly whether there are significant differences in the 
values for cheese from various sources. 
c. To determine the calcium and phosphorus contents and CalP 
ratios of cheeses other than cheddar and swiss type. 
d. To consider, in the case of cheddar and of swiss type cheeses, 
the relationship of calcium and phosphorus contents and CalP 
ratios to the flavor. 
The calcium and phosphorus values are given on a dry' basis. 
The water contents of the cheeses are included since they may. vary 
considerably within a given type of cheese; they also permit calcu-
lating the calcium and phosphorus contents of the original cheese. 
1 Project 652 of the Iowa Agricultural Experiment Station. 
2 The results of the anl>\Yses on the vario'us cheeses were studied in the Statistical 
Laboratory under the direction of Prof. G. W. Snedecor, and the statements with ref· 
erence to significance are based on the conclusions drawn there; 
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ANALYTICAL PROCEDURES 
PREPARATION OF SAMPLES 
About one-half pound portions of cheese, free of rind, mold, etc., 
were ground several times through a small food chopper. In the 
case of small cheeses, the one-half pound portion was cut from the 
surface to the interior so as to include approximately proportionate 
amounts of the surface and the interior. The ground samples were 
placed in sealed glass jars and refrigerated until the analyses were 
complete. 
WATER DETERMINATIONS 
Small aluminum dishes containing a thin layer of sea sand were 
dried at lOO°C. for 24 hours, desiccated one hour and weighed. 
About 5 grams of the ground cheese was weighed into a dish, dried 
at lOO°C. for 24 hours, desiccated 1 hour and weighed. From 
the various weights the water contents were calculated. 
DIGESTION OF THE CHEESE 
Approximately 15 grams of ground cheese was weighed in a 
weighing dish and transferred to a Kjeldahl flask with 60 m1. of 
sulfuric acid containing selenium oxychloride (about lO ml. to 9 
pounds of sulfuric acid). The material was heated over an elec-
tric hot plate until completely digested. When cool, the volume 
was made up to 250 m1. with water, and portions were used for 
the calcium and phosphorus determinations. 
CALCIUM AND PHOSPHORUS DETERMINATIONS 
Calcium and phosphorus were determined by commonly used 
procedures; two methods were employed at different times for cal-
cium (lO-p. 333; 9---,-p. 323) while all the phosphorus determi-
nations were made by one methocI (9-p. 20). 
REPORTING RESULTS 
The water, calcium and phosphorus percentages reported are the 
averages of duplicate determinations that agreed satisfactorily. 
RESULTS 
CHEDDAR CHEESE 
The studies on cheddar cheese were carried out on 21 Iowa 
cheese which were made at Ames, some of them being experimental 
cheese; 29 Wisconsin cheese from a number of different commer-
cial plants; and 2 New York cheese about which nothing was known 
except that they were on the midwestern market. Data on the 52 
cheddar cheese are given in table 1. A summary of them is given 
on the top of page 147. 
In general,the differences in the calcium and phosphorus COIl-
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SUMMARY OF DATA ON 52 CHEDDAR CHEESE 
Source of 
% Ca---<lry basis % P-dry basis CalP ratio % H20 
cheese Min. Max. Mean Min. Max. Mean Min. Max. Mean Min. Max. Mean 
Iowa ........ 0.86 1.51 1.17 0.65 0.88 0.80' 1.22 1.74 1.47 32.50 42.80 36.30 
Wisconsin .• , .84 1.67 1.13 .63 .85 .78 1.14 2.29 1.46 28.26 40.03 34.41 
New York ... .81 1.12 .96 .73 .79 .76 1.11 1.42 1.26 32.35 35.40 3.1.88 
All samples .. 0.81 1.67 1.14 0.63 0.88 0.78 1.11 2.29 1.46128.26 42.80 35.16 
tents and in the (alP ratios of cheese from the three sources are 
only such as might well be attributed to sampling variation. 
SWISS TYPE CHEESE 
The swiss type cheese studied included 12 Iowa pasteurized milk, 
swiss type cheese which were made at Ames; 6 pasteurized milk, 
swiss type cheese fr0111 other states--4 fr0111 Illinois, 1 from Penn-
sylvania and 1 from Wisconsin; and 9 Wisconsin regular swiss 
cheese fr0111 various plants. Table 2 gives the results on the 27 
swiss type cheese. A summary of them is given below: 
SUMMARY OF DATA ON 27 SWISS TYPE CHEESE 
I % Ca-dry basis % P-dry basis I Ca/P ratio 1 % H20 Source of 
Max. Mean! cheese Min. Max. Mean Min. Max. Mean Min. Min. :Max. Mean 
Pasteurized I 
milk, swic;,s 1.21 1.69 1.31 0.58 1.04 0.79 1.48 2.10 1.69 I 34.01 41.30 37.28 
type, Iowa 
Pasteurized 
milk, swiss 
type; states 1.21 1.36 1.28 .86 .94 .89 1.34 1.58 1.44 37.80 43.10 39.38 
other than 
Iowa 
Regular 
swis~; 'Vis .. 1.10 1.79 1.47 .87 1.09 .96 1.21 1.69 1.53 35.86 37.61 36.53 
consin 
All.amples 1.10 1.79 1.361 0.58 1.09 0.87 1.21 2.10 1.58 34.01 43.10 37.49 
Between the three groups of swiss type cheese there are differ-
ences in the calcium and phosphorus contents which probably can-
not be attributed to sampling variation, the regular swiss cheese 
tending to be higher in calcium and in phosphorus than the pasteur-
ized milk, swiss type cheese, whether from Iowa or other states. 
Since both the calcium and phosphorus values are higher in the 
regular swiss cheese, no definite effect on the (alP values would. 
be expected, and actually the mean (alP ratio for the regular 
swiss cheese is between the mean ratios for the other two groups of 
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cheese. Despite the probable differences iri the calcium and phos-
·phorus values of the cheese from different sources, mean values 
for all the samples of swiss type cheese are included, particularly 
because they are needed in comparing the calcium and phosphorus 
values of various types of cheeses. 
EDAM CHEESE 
The studies on edam cheese involved four cheese from Iowa, one 
from Wisconsin,one from Illinois and three from South America. 
Data on the nine cheese are given in table 3. On a dry basis the 
calcium content ranged from 1.12 to 1.51 percent and averaged 1.32 
percent, while the phosphorus content varied from 0.76 to 1.04 
percent and averaged 0.92 percent. The Ca/P ratios varied from 
1.25 to 1.57 and averaged 1.44. The water content ranged from 
32.55 to 45.08 percent and averaged 37.81 percent. 
BLUE VEINED CHEESE 
The blue veined cheese studied included four blue cheese from 
Iowa, one blue cheese from France, one blue cheese from South 
America and one roquefort cheese.. Table 4 presents results on· 
the seven cheese. On a.dry basis the calcium content varied from 
0.36 to 0.68 percent and averaged 0.51 percent, and the phosphorus 
content ranged from 0040 to 0.66 percent and averaged 0.54 percent. 
The CajP ratios varied from 0.59 to 1.19 and averaged 0.95. The 
water content of the blue cheese from Iowa was considerably 
higher than that of the imported cheese, in which considerable 
drying undoubtedly had occurred. The water content ranged from 
27.55 to 45.20 percent and averaged 38.96 percent. 
COTTAGE CHE.ESE 
The six samples of cottage cheese investigated came from Iowa 
and were made at Ames in three plants. Data on the· cheese are 
given in table S. On a dry basis the calcium content varied from 
0.26 to 0.34 percent and averaged 0.31 percent, and the phosphorus 
content ranged from 0.65 to 0.95 percent and averaged 0.72 percent. 
The Ca/P ratios varied from 0.29 to 0049 and averaged 0.44. The 
water content varied from 74.96 to 78.82 percent and averaged 77.00 
percent. 
CREAM CHEESE 
Three samples of cream cheese were examined; one came from 
Iowa and was made at Ames, while the others were purchased on 
the market and the points of origin were not known. Results on 
the cheese are given in table 6. On a dry basis the calcium content 
ranged from 0.07 to 0.14 percent and averaged 0.10 percent while 
the phosphorus content varied from 0.18 to 0.27 percent and aver-
aged 0.23 percent. The Ca/P ratios varied from 0.26 to 0.61 and 
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aveniged0.46 .. The moisture content ranged from 44.12 to 50.92 
percent and averaged 48.37 percent. 
COMPARISON OF MEAN CALCIUM AND PHOSPHORUS 
CONTENTS AND CalP RATIOS OF THE DIFFERENT 
TYPES OF CHEESES 
The mean values for the calcium and phosphorus contents and 
for the Ca/P ratios of the different types of cheeses (tables 1 to 6, 
inclusive) are grouped in table 7. 
The calcium and phosphorus contents of swiss and edam cheeses 
are higher than. the v~lues for the other types of cheeses. From the 
standpoint of content of these elements cheddar cheese ranks next 
to swiss type and edam cheeses. The calcium and phosphorus 
values for blue veined cheese are conspicuously lower than those 
for swiss type, edam and cheddar cheeses. The calcium content of 
both cottage and cream cheeses is lower than that of .blue veined 
cheese. The phosphorus content of cottage cheese is higher than 
that of blue veined cheese, while the phosphorus content of cream 
cheese is lower. The high fat content of cream cheese undoubtedly 
is an important factor in the relationship between the calcium and 
phosphorus values· of the cottage and cream cheeses. Actually, 
both the calcium and phosphorus contents of cottage cheese are 
approximately .three times the corresponding values for cream 
cheese. 
The Ca/P ratios for swiss type, edam and cheddar cheeses are 
much the same, ranging from 1.44 to 1.58. There is a striking drop 
in the case of blue cheese to a value of 0.95. In cottage and cream 
cheeses there is another conspicuous drop in the Ca/P ratios to 
values of 0.44 and 0.46. . 
COMPARATIVE CALCIUM AND PHOSPHORUS CONTENTS 
OF DIFFERENT TYPES OF CHEESES . 
From the general restilts it appears that in cheeses having rela-
tively low calcium and phosphorus contents the calcium contents 
are proportionately lower than the phosphorus contents. _ This is 
evident from the actual values for calcium and phosphorus in the 
different types of cheeses and also from the Ca/P ratios. 
Figure 1 shows the calcium and phosphorus contents of the vari-
ous cheeses, divided as to source in the case of swiss type and ched-
dar cheeses. The more rapid decreases in calcium content than in 
phosphorus content from one type of cheese to another also are 
shown. 
COMPARISON OF CALCIUM AND PHOSPHORUS CONTENTS 
AND CaIP RATIOS WITH FLAVORS OF CHEESE 
The cheeses· selected for the analyses were examined for flavor 
so that the calcium and phosphorus contents and Ca/P ratios of 
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Fig. 1. Calcium nnd phosphorus contents of ""rious cheeses, showing the more 
~~~!~e ~~c~~~~hse/n calcium contents than in phosphorus content.s from one type of 
the individual cheeses could be compared wIth the flavors. A fac-
tor which greatly complicated these comparisons was the variation 
in the scores given the individual cheeses by the judges whose opin-
ions were requested. . 
In general, no definite relationship could be detected between the 
calcium or phosphorus contents or Ca/P ratios and the flavors of 
the cheese of a given type. In some instances two cheese which 
varied considerably in flavor, body and texture had essentially the 
same calcium and phosphorus contents and Ca/P ratios, and in 
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other instances two cheese which had essentially the same flavor, 
body and texture had very different calcium and phosphorus con-
tents and Ca/P ratios. 
MISCELLANEOUS CHEESES 
Data on six miscellaneous cheeses are given in table 8. They are 
included primarily for comparison with the results in tables 1 to 
6, inclusive. The two Wisconsin brick cheese varied widely in cal-
cium contents and in Ca/P ratios although they differed little in 
phosphorus content; this general relationship is in agreement with 
the suggestion that extensive loss of calcium occurs more readily 
than extensive loss of phosphorus during the manufacturing proc-
ess. The results on the two Wisconsin colby cheese are essentially 
the same as those on cheddar cheese (table 1). 
DISCUSSION OF RESULTS 
The general agreement in the calcium and phosphorus contents 
and Ca/P ratios of cheddar cheese from Iowa, Wisconsin and New 
York suggests that the area of production has no great influence 
on the calcium and phosphorus contents of cheddar cheese, although 
with samples from more widely distributed sources, or made with 
greater differences in the manufacturing procedures, larger varia-
tions in the calcium and phosphorus contents might be noted. The 
tendency for regular swiss cheese to have higher calcium and phos-
phorus contents than pasteurized milk, swiss type cheese, either 
from Iowa or other states, presumably was due to differences in 
the manu facturing procedures rather than to the origins. 
The data on the calcium and phosphorus contents of cheddar, 
swiss type, edam, blue veined, cottage and cream cheeses clearly in-
dicate definite differences in these constituents in the various cheeses. 
Blunt and Sumner (1) reported that two rennet cheeses, swiss and 
cheddar, contained roughly fourteen and nine times as much cal-
cium as cottage cheese. McCammon, Caulfield and Kramer (4) 
noted that cheddar cheese contained approximately ten times as 
much calcium as soft cheese and also that about 20 percent of the 
calcium of the milk was retained in soft cheeses and about 80 per-
cent in cheddar cheese. Williams (11) found that the relationship 
between calcium and phosphorus varied slightly with the types of 
cheeses he analyzed. 
The differences in calcium and phosphorus contents of the vari-
ous cheeses undoubtedly are related to the manufacturing proce-
dures. In the case of cottage and cream cheeses. which have rela-
tively low calcium content, there is an opportunity for extensive 
acid development over a considerable period. \Vith swiss type and 
edam cheeses, on the other hand, the rapid coagulation of the rpilk 
by rennet and the dipping of the curd at low acidities apparently 
tend to favor retention of the calcium. Cheddar cheese shows 
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somewhat lower calcium content than swiss type and edam cheeses; 
also, considerable acid is produced during the making. In blue 
veined cheese there is a good opportunity for continued acid devel-
opment during the making. 
In the manufacture of pasteurized milk, swiss type cheese, defi-
nitely lower cooking temperatures are used than with regular swiss 
cheese and a culture containing Streptococcus lac tis is employed to 
develop acid. Under these conditions there is a good opportunity 
for active acid production to continue after the curd is dipped, and 
this may account for the slightly lower calcium content of the 'pas-
teurized milk, swiss type cheese than of the regular swiss cheese. 
The lower calcium and phosphorus values of cream cheese as 
compared with those of cottage cheese apparently are related to 
the high fat content of cream cheese. The Ca/P ratios of the two 
types of cheeses are essentially the same. 
The factors wp.ich explain the corispicuous differences in the 
calcium content of different types of cheeses probably also are 
operative on a smaller scale in each type of cheese because of minor 
variations in the manufacturing procedures, especially in the acidi-
ties developed at various stages in the making. Wode (12) con-
cluded that an increase in the acidity of the milk before addition 
of rennet reduced the calcium content of the cheese. Moir '(6) 
noted that when acid developed rapidly in the whey after cutting, 
the resulting cheddar cheese was depleted of a portion of its min-
eral constituents. Later, he (7) reported that pasteurized milk 
cheddar cheese had a lower Ca/P ratio than raw milk cheese be-
cause during manufacture the whey of the former increased in 
acidity much more rapidly than the whey of the latter. 
In studying the mineral contents of various cheeses, N ottbohm 
and Baumann (8) suggested that the values depended on the 
method of manufacture, and chiefly on the acidities developed. Hard 
rennet cheeses had 5.07 to 8.70 percent salt-free ash in the fat-free 
dry matter, while cheeses in which the coagulation of the milk 
depended, partly or entirely, on the development of acid had ash 
content as low as 0.98 percent in the case of skim milk cheese. 
McDowall and Dolby (5) found a steady increase in the con-
centrations of calci1,lm and phosphorus in cheddar cheese whey 
throughout manufacture up to the salting; the calcium increased 
much more rapidly than the phosphorus. After the salting there 
was a sudden, temporary fall in the concentrations of both calcium 
and phosphorus in the whey, the fall in calcium being particularly 
pronounced. In normal cheese making some 60 percent of the cal-
cium and 57 percent of the phosphorus in the milk were retained 
in the cheese. poJby, McDowall and McDowell (2) reported that 
a relatively high acidity in the curd at the time of dipping caused 
increased mineral losses in the whey and a corresponding lowering 
of the mineral content of cheddar cheese; this acidity also had a 
detrimental effect on the body of the cheese. 
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In the case of cottage cheese, Garrett (3) noted that the com-
position varied considerably with the manufacturer. 
The comparatively greater loss of calcium than of phosphorus 
from one type of 'cheese to another presumably is related to the 
ability of the calcium to combine with lactic acid and the solubility 
of calcium lactate in water and whey. 
The lack of relationship between the calcium or phosphorus con-
tents or Ca/P ratios and the flavors in cheese of a given type is in 
agreement with what would be expected when the factors influenc-
ing flavors in cheeses are considered. For example, in cheddar 
cheese the development of objectionable types of microorganisms 
is a serious cause of flavor defects and undoubtedly is unrelated to 
the calcium or phosphorus contents or the Ca/P ratio. Enzymes 
also may be a cause of flavor defects in cheddar' cheese, and the 
water content is a factor that must be considered, particularly in 
certain methods of curing. If it were possible to study the effect 
on flavor of the calcium and phosphorus contents of cheddar cheese, 
adequately controlling all the other factors that influence flavor, 
a relationship between the contents of these elements and flavor, 
as well as body and texture, might be noted; under the present 
conditions of study, however, no relationship could be expected. 
The general situation prevailing with cheddar cheese also applies 
to cheeses of other types. . 
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TABLE 1. CALCIUM AND PHOSPHORUS CONTENTS AND CalP RATIOS 
m' CHEDDAR CHEESE. 
Mean 
Mean 
Mean 
Percent Ca 
Dry basis 
1.06 
1. 18 
1. 24 
1.32 
1.27 
1.40 
1. 51 
1.20 
1.18 
.86 
1.08 
1.18 
1.20 
1. 16 
1.15 
1.15 
.90 
1.09 
1. 19 
1.26 
1.08 
1. 17 
1.22 
1.23 
0.84 
1.12 
1.00 
.96 
1.16 
1. 24 
1.00 
.97 
1.33 
1. 67 
1.46 
1.20 
.92 
1.15 
1.11 
1.07 
1.03 
1.14 
1.02 
1.03 
1. 21 
1.12 
1.16 
1.14 
1.03 
1.21 
1.05 
1.13 
1.12 
.81 
0.96 
Mean of all 1.14 
I 
I 
From Iowa, Wisconsin and New York 
Percent P 
Dry basis 
0 .. 74 
.82 
.78 
.80 
.76 
.87 
.87 
.76 
.79 
.65 
.76 
.82 
.81 
.78 
.79 
.76 
.74 
.85 
.84 
.88 
.83 
0.80 
0.79 
.84 
.67 
.79 
.69 
.70 
.79 
.75 
.77 
.71 
.71 
.73 
.72 
.85 
.81 
.80 
.84 
.82 
.78 
.83 
.83 
.80 
.84 
.82 
.82 
.81 
.63 
.79 
.76 
0.78 
0.79 
.73 
0.76 
0.78 
IOWA 
WISCONSIN 
I 
NEW YORK 
CalP 
ratio 
1.43 
1.44 
1. 59 
1.65 
1. 67 
1. 61 
1. 74 
1.58 
1.49 
1.32 
1.42 
1.44 
1.48 
1.49 
1.46 
1. 51 
1. 22 
1.28 
1.42 
1.43 
1.30 
1.47 
1.54 
1.46 
1. 25 
1.42 
1.45 
1.37 
1.47 
1. 65 
1.30 
1.37 
1.87 
2.29 
2.03 
1.41 
1.14 
1.44 
1.32 
1.30 
1.32 
1.37 
1.23 
1.29 
1.44 
1.37 
1.41 
1.41 
1.63 
1. 53 
1.38 
1.46 
1.42 
1.11 
1.26 
1.46 
34.96 
36.88 
37.29 
36.63 
32.50 
42.80 
39.20 
36.04 
36.09 
.,3.79 
35.58 
33.56 
37.99 
36.00 
35.82 
36.73 
36.87 
35.92 
33.60 
35.82 
38.28 
36.30 
. 34.95 
40.03 
31. 18 
32.83 
36.88 
37.43 
34.00 
38.10 
31.16 
32.33 
31.31 
32.50 
34.95 
28.26 
33.43 
32.82 
34.70 
34.68 
34.70 
34.29 
34.70 
35.25 
35.05 
35.25 
35.63 
36.42 
34.10 
36.75 
34.30 
34.41 
35.40 
32.35 
33.88 
35.16 
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TABLE 2. CALCIUM AND PHOSPHORUS CONTENTS AND Ca/P RATIOS 
OF SWISS TYPE OHEESE. 
Mean 
Mean 
Mean 
Percent Ca 
Dry basis 
1.34' 
1.33 
1.28 
1.69 
1.28 
1.29 
1.24 
1.21 
1.28 
1.28 
1.22 
1. 26 
1.31 
1.25 
I. 21 
1.26 
1. 26 
1.35 
1.36 
1. 28 
1.45 
1.32 
1.10 
1. 79 
!.76 
1.47 
1.46 
1,45 
1.47 
1.47 
Mean of all 1.36 
}i'rom va.rious sources 
Percent P 
Dry basis 
Ca/P 
ratio 
IOWA, PASTEURIZED MILK, SWISS TYPE 
0.84 1.60 
.87 1.53 
.85 1. 51 
1.04 1.62 
.73 1. 75 
.85 1.52 
.83 1.49 
.62 1. 95 
.67 1. 91 
.71 1.80 
.58 2.10 
.85 1.48 
0.79 1.69 
VARIOUS STATES, PASTEURIZED :MILK, SWISS TYPE 
0.90 1.39 
.86 1.41 
.94 1.34 
.88 1.43 
.92 lA7 
.86 I. 58 
I 0.89 1.44 I 
WISCONSIN, REGULAR SWISS 
0.97 1.49 
1.09 1.21 
.87 1.26 
1.06 1. 69 
1.05 1. 68 
.89 1. 65 
. 88 1. 66 
.96 1. 51 
.89 1. 65 
0.96 I 1.53 
0.87 I 1.58 
37.34 
41.30 
38.36 
39.55 
37.68 
38.80 
36.75 
36.59 
36.32 
36.06 
34.01 
34.55 
37.28 
37.95 
40.74 
38.83 
37.80 
43.10 
37.85 
39.38 
35.86 
36.00 
36.10 
36.95 
37.51 
37.61 
36.11 . 
36.14 
36.44 
36.53 
37.49 
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TABLE 3. CALCIUM AND PHOSPHORUS CONTENTS AND C .. /P RATIOS 
OF EDAM CHEESE. 
From various sources 
Percent Ca Percent P ;:fo Percent Origin Dry basis Dry basis H2O 
Iowa .................. 1.25 0.87 1.44 38.40 
Iowa ................. : 1.51 .96 1.57 32.55 
Iowa .................. 1.14 .76 1.50 35.22 
Iowa .................. 1.12 .81 1.38 34.14 
Wisconsin ............. 1.41 .97 1.45 45.08 
DJinois ................ 1.48 1.03 1.44 41.53 
South America ......•.. 1.46 .97 1.51 41.80 
South America .••...•.. 1.23 .85 1.45 34.06 
South America ......... 1.30 1.04 1.25 37.55 
Mean of all ............ 1.32 0.92 1.44 37.81 
TABLE 4. OALCIUM AND PHOSPHORUS CONTENTS AND Ca/P RATIOS 
OF BLUE VEINED CHEESE. 
From various sources 
Percent Ca Percent P Ca/P Percent 
Type and origin Dry basis Dry hasis ratio H2O 
Blue-Iowa •....•...•.. 0 .. 53 0.54 0.98 45.20 
Blue-Iowa ............ .36 .61 .59 43.42 
Blue-Iowa •......•.... .45 .45 1.00 41.40 
Blue-Iowa ............ .68 .57. 1.19 41.29 
Blue-France .........• .57 .56 1.02 27.55 
Blue-South America ... .56 .66 .85 36.26 
Roquefort-France ..•.. .42 .40 1.05 37.62 
Mean of all ....•....... 0.51 0.54 0.95 38.96 
TABLE 5 •. CALCIUM AND PHOSPHORUS OONTENTS AND Ca/P RATIOS 
OF COTTAGE OHEESE. . 
From Iowa 
Percent Ca Percent P Ca/P Percent 
Dry basis Dry basis ratio H2O 
0.28 0.95 0.29 77.87 
.34 .70 .49 75.50 
.34 .69 .49 78.82 
.33 .67 .49 77.l.l 
.26 .67 .39 74.96 
.30 .65 .46 77.71 
Mean 0.31 0.72 0.44 77.00 
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TABLE 6. CALCIUM AND PHOSPHOllUS CONTENTS AND Ca/P RATIOS 
OF OREAM CHEESE. . 
From Tarious sources 
Percent Ca Percent P CalP Percent 
Dry basis Dry basis ratio H2O 
0.07 ·0.27 0.26 44.12 
.09 .18 .50 50.92 
.14 .23 .61 50.07 
Mean 0.10 0.23 0.46 48.37 
TABLE 7. MEAN VALUES FOR CALCIUM AND PHOSPHORUS CONTENTS 
AND Ca/P RATIOS WITH THE DIFFERENT TYPES OF OHEESES. 
Type nf Percent Ca Percent P Ca/p 
cheese Dry basis Dry hasis ratio . 
Cheddar cheese .•.••. ; . 1.14 0.78 1.46 
Swiss type cheese .••••• 1.36 .87 1.58 
Edam cheese .••...... 1.32 .92 1.44 
Blue veined cheese •••• .51 .• ~4 .95 
Cottage ch ............ .31 .72 .44 
Cream cheese •..•••... .10 .23 .46 
TABLE 8. CALCIUM AND PHOSPHORUS CONTENTS AND Ca/P RATIOS 
OF MISCELLANEOUS OHEESES. 
Sample 
P.rcent Ca P.rcent P Ca/p Percent 
Dry basis Dry basis ratio H2O 
Wisconsin brick .•..•.•. 1.24 0.86 1.44 40.66 
Wisconsin brick ••..•••. .68 .77 .88 40.06 
Goat milk brick .•..•... .83 - .92 .90 34.23 
WisconSin colby •.•••.•• 1.15 .79 1.46 38.78 
Wisconsin colby ....•.•• 1.22 .82 1.49 37.50 
Muenst.r .............. .97 .79 1.23 38.22 
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